Abstract-This chapter presents a system for helping people who can't talk or control their movements when communication by speech.
INTRODUCTION
This study is a part of a developed project to help people who can't talk or control their movements when communication.
In this case, the intention is to use a method which can be used with people whose disability do not let them utter a word (or they present a big difficult for that), neither take the whole control of their movements. This kind of disability may be due to several cerebral palsy, one example of that could be athetosis.
For these end, we have chosen to work with the signals from an EEG. When analyzing the signals, the intention is to detect what a person wants to say. The brain shows electrical activities on different frequency bands and it can be useful analyze each frequency band separated. This allows to work without information which doesn't provide anything significant.
Wavelet transform, explained widely in [1] , is a method to analyze the signal in time-frequency scale. This method is very useful in non stationary signals analysis.
In this case we want to analyze the EEG signal in different frequency bands to get the P300, which is a signal that appears as an answer to a light or sound stimulus.
The P300 wave is between the band frequency corresponding to . The predominant component of the P300 is about 2.5Hz, existing also another theta component (6Hz approximately), which appears in a latter zone [2] .
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The method which has been used to help in the communication consists in illuminate different letter, so that, when the letter that the user is watching is illuminated (target letter), the brain sends the P300 wave as an answer to that stimulus. The Discrete Wavelet Transform (DWT) filters the signal along a low-pass filter and another high-pass filter to obtain the approximate and detail signal coefficients in different ranges of frequency. The successive decompositions are made from the signal obtained in the low pass filter.
We have made an initial study, where the conclusions have been reached concerning the shift of the signal according to the mother wavelet chosen and the frequency band where the P300 is best detected.
The second part has been made in order to choose the best wavelet and the best channels for the final application.
II.

STATE OF THE ART
Technical
In medicine applications, it is used in cases which is needed to detect any peculiarity in the registry of biomedical signals.
• Noise removal: the signal can be rebuilt after a Wavelet decomposition. Thus, they result useful in the algorithms where it is wished to retrieve the original information with a minimal loss.
• Feature extractions: as it has been said before, the DWT is used in non stationary analysis. It allows the detection of the "oddballs" that can be originated in EEG, EOG or EeG signals, among others [3].
• Detection of tumors • Seizures: it is possible to detect certain epilepsy cases using the DWT and seizures in newborn, among others.
• Electrocardiograms: the use of the DWT allows to analyze the EeG signals and make a classification of them [4] and [5] .
• Pregnancy: to know if the fetus presents any problem during the pregnancy [6] .
• P300 detection: Wavelet transform has been used in previous studies to detect the P300 in EEG signals, like in [7] , [8] and [9] .
• Detecting the frame of mind
Social
A new method which has acquired relevance in the signal analysis is the Matching Pursuit, which consists in select, in a signal dictionary, the signal which matches better with the one of the study.
Usually, the methods used in time-frequency distributions use classifY algorithms to separate different kinds of signals [10] .
Wavelet Transform m.
METHODS
The Wavelet Transform is defined by:
The wavelets are generated from a wavelet function tjJ(t), called "mother wavelet", which is defined as:
being T the translation factor and "s", the dilation factor. The signal f(t) is sampled by mother wavelet versions, which are dilated and moved. The DWT is defined by the following way:
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We have used the database corresponding to the Bel competition. The algorithms developed have been used initially with this database for test its efficacy.
Matlab Toolbox and mother wavelet
The
IV.
SYSTEM DESIGN In the section called "High level designs" it is showed one scheme with de different modules and jobs which compose the study.
In the section called "Low level design" it will be concreted the reflected jobs in the previous section.
High level design
It has been followed these steps: 
Low level design
Initial study
Tn the initial study it can be observed the behavior of the target and non target signals to check the shift that each wavelet produces to the signal. Subsequently, we work between the corresponding time interval to localize the P300 depending on the used mother wavelet. Once the transform is made, it takes the samples corresponding to the interval obtained in the study stage. On one side, it compares the 6 columns and, by the other side, the 6 rows; thus, it takes as target row and column the ones which present a higher peak than the rest.
Finally, it localizes the letter corresponding to these row and column. initial study
For this first part, we have used the following channels: FZ, CZ, PZ and OZ. After the corresponding transformation, we observe a higher peak in the following time interval:
CZ channel:
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------1 Kl.9 -1.11 - The cells with green background show the frequency band where it is appreciated a higher peale In case of FZ channel, the yellow background makes reference to time interval that, without been where the peak is the highest, show a considerable difference.
From OZ cannel we have not obtained significant differences, so the results are not shown.
Second stage
The Project where this part is integrated, consist in detect the P300 using an EEG with only 4 channels, so it is only shown the results of the 4 channels with the highest success. The hit rate is applied by letter, no by the whole word. 
VI. DISCUSSION AND CONCLUSION
The perfonned algorithm is intended to be integrated in an application where the temporal answer must be the minimum possible. So, even existing methods and calculations that would improve the hit rate, they are not applied due to the time that it suppose.
It is considerate as valid those results with a hit rate higher than an 80%. It considers as target row and column the two 978-1-4673-0753-6/11/$26.00 ©2011 IEEE ones which show more difference respect to the rest.The bior3.7 the wavelet with best results.
Using other statistical methods after the transformation, and also with a quadratic B-Sprow, it can obtain higher results [17] , but it supposes employ more time in calculations.
For the final application, it wouldn't need a previous stage of training to difference between targets and non targets, because there has not been used any classifier.
In this study it has been used the 64 channels to know in which ones of them exists higher difference between the P300b and the P300a, in order to chose the best four channels that will be used in the application. Tn many studies the occipital region shows higher hit rates [13] , although it can also be appreciated some differences in the frontal part [14] . Nevertheless, in [2] they point that the P300 can appear in the parietal and temporal zone.
